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http://dx.doi.org/10.1016/j.neuron.2012.07.002While attending medical school at McGill, David Hubel developed an interest in the nervous system during
the summers he spent at the Montreal Neurological Institute. After heading to the United States in 1954 for
a Neurology year at Johns Hopkins, he was drafted by the army and was assigned to the Neuropsychiatry
Division at the Walter Reed Hospital, where he began his career in research and did his first recordings from
the visual cortex of sleeping and awake cats. In 1958, he moved to the lab of Stephen Kuffler at Johns
Hopkins, where he began a long and fruitful collaboration with Torsten Wiesel.
Born in Sweden, Torsten Wiesel began his scientific career at the Karolinska Institute, where he received his
medical degree in 1954. After spending a year in Carl Gustaf Bernhard’s laboratory doing basic neurophys-
iological research, he moved to the United States to be a postdoctoral fellow with Stephen Kuffler. It was at
Johns Hopkins where he met David Hubel in 1958, and they began working together on exploring the recep-
tive field properties of neurons in the visual cortex. Their collaboration continued until the late seventies.
Hubel and Wiesel’s work provided fundamental insight into information processing in the visual system and
laid the foundation for the field of visual neuroscience. They have hadmany achievements, including—but not
limited to—the discovery of orientation selectivity in visual cortex neurons and the characterization of the
columnar organization of visual cortex through their discovery of orientation columns and ocular-dominance
columns. Their work earned them the Nobel Prize for Physiology or Medicine in 1981, which they shared with
Roger Sperry.What Stimulated Your Interest
in Neuroscience?
D.H.: I entered medical school with the
vague intention of ultimately research. A
close neighbor of McGill Medical School
was the Montreal Neurological Institute,
and our teachers in neurophysiology
and neuroanatomy were faculty members
there. So as medical students, we were
taught by some of the most famousFigure 1. Hubel (left) and Wiesel (right)people in those fields. It was
hard not to become interested
in the brain. I spent several
summers at the Institute
and got to know some of
their famous faculty (Herbert
Jasper, Wilder Penfield, Fran-
cis MacNaughton).
T.W.: It is hard to say what
led me into neuroscience re-
search, but the answer may
be found in my background: I
grew up in a big mental hos-
pital outsideStockholmwhere
my father was a psychiatrist
as well as its director. I lived
there until the age of twenty,
interacting daily with both182 Neuron 75, July 26, 2012 ª2012 Elsevierpatients and staff. During this time, my
older brother became schizophrenic and
was hospitalized. As a medical student at
the Karolinska Institute, I was inspired by
my brilliant professor in neurophysiology
to study the brain. Subsequently, as
a young psychiatrist I became frustrated
with the options for treatment and the
lack of understanding of the causes of
mental illnesses. All this presumablyInc.directed me to try to understand how the
brain works.
What Influences Shaped Your
Research?
D.H.: Three years of residency in neu-
rology, following medical school and
a rotating internship, convinced me that
if I wanted to advance the field of neu-
rology I should be heading for researchin basic fields such as molec-
ular biology or immunology;
that advances in neurology
were not likely to come from
clinical neurology. For my final
residency year I came to the
USA, to Johns Hopkins
Hospital, but never having
been in the military I was
finally drafted, and by a huge
stroke of luck was assigned
to a small group of neuro-
physiologists and anatomists
at Walter Reed Army Institute
of Research, led by David
Rioch. There they let me do
whatever I wanted to do with
little guidance. So I drifted
Figure 2. Hubel (left) and Wiesel (right)
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cells from cortex of awake
behaving cats and monkeys.
After 3 years of develop-
ing the necessary techniques,
I joined Steven Kuffler’s group
at Hopkins and by a huge
strokeof luckbeganacollabo-
ration with TorstenWiesel that
was to last for twenty-five
years.
T.W.: My great luck was
having had excellent men-
tors, who shaped my way of
looking at science and clearly
influenced my attitude and
approach toward research.The first was Professor Carl Gustaf Bern-
hard, my teacher at the Karolinska Insti-
tute, and the second was the very special
Stephen Kuffler at Johns Hopkins and
Harvard Universities. Steve had brilliant
insights,hatedpomposity,andwasagreat
rolemodel and friend.Aboveall, I havehad
two fantastic collaborators: first David
Hubel and then Charles Gilbert.
You’ve Made Great Contributions
to the Field of Visual Neuroscience.
What Stands Out as a Highlight
Accomplishment for You?
D.H.: I suppose our main accomplish-
ments were two-fold. We were able to
unlock some of the secrets of the primary
visual cortex of cats and monkeys, espe-
cially, first, the orientation selectivity of
cells and their organization into columns
of common ocular dominance and orien-
tation selectivity, and second, the effects
of visual deprivation early in life—the
deterioration of connections present at
birth if disused during a critical period of
months or years following birth.
T.W.: In the early days at Hopkins
Medical School, David and I would run
down the hall screaming with joy to tell
and show our colleagues Ed Furshpan
and David Potter that we just discovered
a cell in the visual cortex responding only
to contours of a certain orientation. Later,
the same thing happened when we found
cells responding to both eyes and how the
two eyes worked together. Still later, we
realized the columnar architecture of the
visual cortex in terms of cells with similar
orientation preference and eye domi-
nance. I am sure we both have an intense
memory of when looking through themicroscope we saw, in Nauta-stained
section of the visual cortex, the anatom-
ical verification of the ocular-dominance
columns. There were a number of other
occasions of exuberant joy aswe unveiled
newsecrets, especially our realization that
there is a critical period of development
early in the life of cats and monkeys.
Is There Anything You Would Have
Done Differently? And If You Were
Starting Your Research Career again
Today, What Would You Study?
D.H.: I’m always impressed by the impor-
tance of luck in a career. Many of the deci-
sions I’ve made were matters of luck
rather than deliberate planning. My prep-
aration early on, in maths and physics,
was determined by my enjoyment of
these fields, the fun of doing problems
as opposed to memorizing facts. So I
think that to be guided by what one enjoys
is perhaps the most important thing in
deciding what to do by way of prepara-
tion. I ultimately decided not to go on
with mathematics because of a feeling
that to make it in that field required a virtu-
osity (like becoming a concert pianist)
that I probably lacked. And at McGill in
wartime the physics department was far
too depleted and my undergraduate
training was too weak.
T.W.: David and I always felt more like
explorers of an unknown universe rather
than proper scientists. We started out
with no hypothesis but just forged ahead
to the best of our intuition. It was like
taking the thread of new insights one after
the other and rolling it up into a great big
ball. It is difficult to consider a very dif-
ferent approach, particularly since we hadNeuron 75, July 26such a great time during our
years of collaboration.
My first choice if starting
anew would be to explore the
cortical processing of audi-
tory information. There must
be secrets to unearth in
exploring the neural basis of
our perception of language,
music, and voice. Of course,
there are many other areas in
brain science with rich oppor-
tunities for discoveries. My
dream is to again be at the
starting gate.
Looking Back on theStudents and Postdocs You Trained,
How Did You Recognize a Great
Scientist?
D.H.: In fact, we did not train so many
postdocs or graduate students. Those
we had, we left alone for the most part,
to train themselves (as we had been
trained). We were often lucky in our
choices.
T.W.: We actually did not train many
students. We had a total of only six grad-
uate students and perhaps a dozen post-
doctoral students over our 20 years
together at Harvard Medical School. We
always did our own experiments from
start to finish. The graduate students
had their own laboratory space and
equipment, and they had to propose their
own thesis problems. The postdocs
worked on their own projects. We never
put our names on any of our student
papers. We were lucky in attracting such
excellent students, and giving them inde-
pendence from the beginning worked well
in the short and long run.
What Do You See as the Major
Changes in Science—For Better
or Worse—Since You Started Your
Career?
D.H.: The main changes in how science is
practiced, in my field, are in my opinion
for the worse. I see the main leaders of
scientific groups, in my field, spending
most of their time in their offices, writing
grant requests or papers, or advising their
trainees, rather than being engaged in the
science that they trained to do. Most
papers, in today’s science, are many-
authored, in contrast to papers fifty years
ago, which were far more often authored, 2012 ª2012 Elsevier Inc. 183
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Hodgkin and Huxley, and so on.)
T.W.: I am a bit worried about the
so-called ‘‘Big Science.’’ I worry not only
because it takes a lot of the resources, but
mainly because Big Science represents
a diminishment in the importance of the
individual scientist with a small labora-
tory working on original ideas. If we in the
future want science to flourish, room
must be made for scientists with original
and unproven ideas. David and I were
lucky in that money was available to
give us the freedom toexplore our notions.
It was not only lots of fun but it actually
led to some discreet discoveries. It would
no doubt be very difficult for David and
me to do our work in today’s climate.
What Advice Would You Give to
Graduate Students and Postdocs
Just Starting Their Careers?
D.H.: Join a lab in which the leader is
doing his or her own experiments, at
a bench of their own, a lab in which you’ll
be able to do experiments that you
thought up, using your own hands. Admit-
tedly that will not necessarily apply to all184 Neuron 75, July 26, 2012 ª2012 Elsevierfields: for example, much of the actual
work in molecular biology, pipeting the
contents of one hundred Petri dishes to
one hundred other dishes, may not be all
that interesting. But hands-on science
cannot all be fascinating at every mo-
ment; the important thing is to have
thought up an idea oneself. Then the
routine work becomes more fun.
T.W.: It is difficult to give advice since it
can only be given to the student as an
individual. We are all different and our
needs cannot be taken out of a general
box of advice. I enjoy engaging with
students to learn about their background,
previous training, their passions and long-
term expectations. Even if you are very
bright but have no passion or absolute
determination, a career in basic science
may not be the best choice.
What Do You Feel Are the Next Big
Questions in the Field?
D.H.: It’s easy to think of big questions. An
example can be found in the auditory
system. We know a lot about how hair
cells work, at the very periphery of the
system, but almost nothing about whatInc.any of the many central-nervous struc-
tures in that system are doing. But for
that matter, we have almost no examples
of neural structures in which we know the
difference between the information com-
ing in and what is going out—what the
structure is for. We have some idea of
the answer for the retina, the lateral genic-
ulate body, and the primary visual cortex,
but that’s about it. It is one thing to know
that Broca’s area has to dowith language,
but that is far from having any idea of
the transformations of information taking
place there.
T.W.: The danger with the ‘‘big ques-
tions’’ is that they can easily lead you
astray. For example, the current fad is to
study consciousness, which obviously
addresses an important question. But
how can we effectively study conscious-
ness when we still don’t understand why
we need to sleep. To even approach
these topics requires a deeper under-
standing of basic mechanisms of neuro-
science, and in my opinion, we are still in
the Dark Ages, even if there are bright
spots here and there. Finally, a bit of
humility is a not a bad starting point.
